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Program VisionProgram Vision

71°
77°

•  Deep look
•  Near-continuous dwell
•  Look angle diversity
•  3-D change detection

New Capabilities

• Capable Affordable space-based radar



ObjectivesObjectives

•• GMTI CollectionGMTI Collection

•• SAR ImagingSAR Imaging

•• AffordabilityAffordability

•• Dynamic TaskingDynamic Tasking

•• JTF/Theater Downlink CommanderJTF/Theater Downlink Commander

•• Collection of Precision DigitalCollection of Precision Digital
Terrain Elevation Data (DTED)Terrain Elevation Data (DTED)

MTI Overlaid
on SAR Image

Culverts
(30-50m)



DefinitionDefinition
•• Technology demonstration (Design to Cost) programTechnology demonstration (Design to Cost) program
•• “Objective System”“Objective System”
•• Two satellites/Modify ground systemsTwo satellites/Modify ground systems
•• Transition to reduced risk EMDTransition to reduced risk EMD

Discoverer II: An advanced technology demonstration on the path to an affordable
production system    [Goal: 1) $100M/bird  2)< $10.0B life cycle cost]

Underlying Technology Programs

Discoverer II Program

Demo Eval
MS II  Decision

ICE Reviews

Starlite Production & DeploymentLow-cost, Mini-EMD

Phase I Phase II



Key ThemesKey Themes

DII
Program

R&D
Prototypecapabilities

“Ob jectivesystem” de signcapabil itie s

$$$$

$$

•• Cohesive, Focused Program with Balanced RiskCohesive, Focused Program with Balanced Risk
Reduction and Core ElementsReduction and Core Elements

•• Maximum Industry Innovativeness/InvolvementMaximum Industry Innovativeness/Involvement

•• Limited Government Oversight/SpecificationsLimited Government Oversight/Specifications

•• Staged Decision ProcessStaged Decision Process

$$$$$$$$$$
Today’spotential capabilit ies



Technical ChallengesTechnical Challenges

•• Spaceborne Active ESASpaceborne Active ESA

•• HRR-GMTI/SAR ProcessingHRR-GMTI/SAR Processing

•• Ground Segment Comm/Ground Segment Comm/
ProcessingProcessing

•• High-Resolution TerrainHigh-Resolution Terrain
Mapping AlgorithmsMapping Algorithms

Target

Clutter

Small Aperture
Flexible

Wideband

Clutter Removal
Testbed
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Key ContractorsKey Contractors
•• System Integration ContractorsSystem Integration Contractors

–– Lockheed Martin AstronauticsLockheed Martin Astronautics

–– Spectrum AstroSpectrum Astro

–– TRWTRW
•• Risk Reduction PerformersRisk Reduction Performers

–– Northrop GrummanNorthrop Grumman

–– RaytheonRaytheon

–– MIT/LLMIT/LL

–– AlphatechAlphatech

–– Johns Hopkins/APLJohns Hopkins/APL

–– AFRLAFRL

–– ERIM InternationalERIM International

–– Aerospace CorpAerospace Corp



Program ScheduleProgram Schedule
Task

Core Program

Phase I (Studies/Trades/Prelim
design)

Phase II (Final
Design/build/demonstrate)

- System Design & Integration

System SI Contract #1

System SI Contract #2

System SI Contract #3

ESA Risk Reduction

Ground Station Integration/Test TES

Planned Start

Actual Start

Planned End

Actual End

Planned Critical Milestone

Actual Critical Milestone

LEGEND: Planned Milestone

Actual MilestoneSchedule Slip

Contract
Awards

FY99 FY00 FY01 FY02 FY03 FY04

Ground Processing

Phase I

IER #1 IER #2

CDR

S/C #1
Integration Test

Launch
#1IER #3

Phase II
Proposals

4QFY03

1QFY04

Phase II
RFP

S/V
Mate

Launch
#2

Subsystem
Assembly

S/W
Demos

RFP
Release

Phase II

End
Demo

Subscale
Test

Complete

Generic
Brassboard

ESA Thread

Brassboard
Results



Wideband Receiver

6M Transistors
0.25 micron

FIR Chip
24 Gflop/watt

Significant
Accomplishments

Significant
Accomplishments

• Space Qualified Multiple Advanced
T/R Module Designs

• Signal Processing Designed
– STAP
– Airborne Collects

• VLSI Processor Developed
– .25 micron
– 24 Gops/watt

Clutter Removal
Testbed
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Demonstration
Summary

Demonstration
Summary

• Joint Demonstration Program:

• Technical feasibility affordable space-
based GMTI/SAR capability

• Objective System Design

• Fly (2) Space-based Radar (SBR)
R&D satellites

• Tactical ground stations


